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1. INTRODUCTION

Sexually transmitted infections (STIs), formerly known as 
sexually transmitted diseases, are caused by the transmission 
of  pathogenic microorganisms from one sexual partner to 
another through vaginal, anal, or oral contact. STIs may also 
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A B S T R A C T
Many sexually transmitted infections (STIs), such as Chlamydia trachomatis (CT), Neisseria gonorrhoeae (NG), and 
Trichomonas vaginalis (TV), frequently progress without symptoms, which can lead to missed diagnoses and untreated 
cases with serious health effects. Home-based rapid diagnostic tests offer a private and convenient option compared 
to clinic visits, especially in places where stigma and privacy concerns make it challenging to access care. In this pilot 
cross-sectional study, we worked with 33 individuals (20 community participants and 13 hospital-referred patients) 
from the Kurdistan Region of Iraq. They collected their swab and urine samples, which were tested at home for CT, 
NG, and TV. We compared these results to standard hospital-based nucleic acid amplification tests and calculated 
measures such as sensitivity, specificity, predictive values, and Cohen’s kappa coefficient (κ). The prevalence rates 
were 9.1% (3/33) for CT, 6.1% (2/33) for NG, and 4.2% (1/24 females) for TV, as only females were eligible 
for TV testing according to the manufacturer’s instructions. Home-based testing for CT matched hospital results 
exactly (all metrics 100%; κ = 1.0). For NG, home-based testing achieved 100% sensitivity and negative predictive 
value (NPV), 96.8% specificity, 66.7% positive predictive value (PPV), 97.0% accuracy, and κ = 0.786, showing 
strong agreement with one false-positive result. For TV, sensitivity and NPV were 100%, specificity was 95.7%, 
PPV was 50.0%, overall accuracy was 95.8%, and κ = 0.65, also showing strong agreement. This investigation 
is the first study in the Kurdistan Region to compare home-based STI rapid tests with hospital diagnostics, and the 
findings support their potential as a reliable and culturally acceptable complement to clinic-based screening. Larger 
population-based studies are needed to confirm these results and guide the integration of home-based STI testing 
in public health strategies.
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be transferred from mother to child or through tissue and 
blood product transfer. The only known natural reservoir 
for STI pathogens is humans. STIs can be avoided through 
providing education and the implementation of  barrier 
control measures [1]. Microorganisms that cause STIs 
include bacteria, viruses, parasites, and fungi [2]. Infections 
such as hepatitis B, herpes simplex virus, HIV, and HPV are 
treatable but not curable. In contrast, Chlamydia trachomatis 
(CT), Neisseria gonorrhoeae (NG), Trichomonas vaginalis (TV), and 
syphilis (Treponema pallidum) are the most prevalent curable 
STIs [3]. STIs have a high prevalence in most countries, 
particularly affecting people between the ages of  15 and 
50 years, including infants [4], and they represent a serious 
threat to global health and should be acknowledged by all 
public health agencies.

Over 1 million new cases of  STIs are reported every day, 
most of  which are asymptomatic. This burden is attributed 
to an estimated 374 million new infections annually, 
including curable STIs [5]. Pregnancy complications are also 
affected [6]. In addition, STIs directly impact the health of  
sexuality and reproduction, raising the risk of  HIV, infertility, 
cancer, and stigma. Moreover, a serious threat to lowering 
the worldwide burden of  STIs is the emergence of  drug 
resistance [3], [5].

CT and NG infections are two of  the most prevalent STIs 
worldwide. The former is a Gram-negative, obligatory 
intracellular bacterium that is non-motile. CT comprises 
15 serovars that can cause nongonococcal urethritis, 
epididymitis, proctitis, cervicitis, acute salpingitis, and pelvic 
inflammatory disease (PID). Notably, Infections with CT 
are often without symptoms in both men and women. In 
addition, neonates born to mothers with CT infection show 
a substantially increased risk of  developing pneumonia 
and inclusion conjunctivitis [3], [7], [8]. Accurate detection 
of  CT is essential. Historically, several methods have been 
used for CT detection in the clinical laboratory, including 
cell culture, direct fluorescent antibody testing, and enzyme 
immunoassays. Recent methods for CT detection include 
direct DNA probe assays and nucleic acid amplification 
tests (NAATs). While cell culture was once considered 
the gold standard method for detection of  CT due to its 
specificity, recent studies have shown that NAATs are more 
sensitive in clinical settings. Consequently, direct DNA probe 
assays and NAATs have largely supplanted culture in many 
laboratories [8]. NG, also known as the gonococcus (GC), 
is a non-motile, Gram-negative diplococcus that causes 
gonorrheal infections, which are often asymptomatic. In 
women, untreated infections may progress to PID, presenting 

as endometritis, salpingitis, pelvic peritonitis, or tubo-
ovarian abscesses. Only a small fraction of  individuals with 
gonorrhea may progress to develop disseminated gonococcal 
infection [9]. Culture methods that isolate NG bacteria 
on selective medium or that observe diplococci in Gram-
stained smears are considered highly sensitive clinically; 
however, they are highly dependent on appropriate specimen 
processing. Furthermore, inadequate specimen storage and 
transportation may lead to loss of  organism viability and to 
false-negative results. For these reasons, modern methods 
used for the detection of  GC encompass direct DNA probe 
assays and NAATs [10].

Due to technological issues, first-generation NAATs for CT 
and GC have limited their performance. The Aptima Combo 
2 Assay represents a second-generation NAAT that uses 
target capture, transcription mediated amplification (TMA), 
and dual kinetic assay (DKA) technologies to facilitate 
specimen processing, amplify target ribosomal ribonucleic 
acid (rRNA), and identify amplified products. When used 
on the Panther System, this assay enables the qualitative 
detection of  CT and/or GC rRNA in specimens collected 
by both clinicians and patients [8].

TV is a parasite and considered one of  the most common 
curable STIs. In women, it can cause vaginitis, urethritis, 
and cervicitis, often presenting with vaginal discharge, 
vulvovaginal soreness, and dysuria. Potential complications 
include premature labor, post-abortion infections, PID, 
infertility, and cervical cancer. While in men, it may include 
penile discharge, testicular pain, dysuria, and frequent 
urination [11]. Approximately 10–50% of  infections 
in women, and an even higher proportion in men, are 
asymptomatic [12], [13]. Traditional culture methods are 
costly, time-consuming, and relatively insensitive, while 
wet-mount microscopy, although inexpensive and rapid, 
has a sensitivity of  only 35–80% compared with culture and 
depends heavily on the microscopist’s expertise. In contrast, 
the Aptima TV Assay, which serves as an in vitro qualitative 
NAAT for detecting TV rRNA on the Panther System – is 
regarded as a more reliable and sensitive method. This assay 
employs advanced molecular technologies, including target 
capture, TMA, and hybridization protection assay (HPA), to 
achieve superior sensitivity and specificity [13].

STIs can practically be classified based on their clinical 
presentations: Genital, anal, perianal, or oral ulcers; urethral 
or vaginal discharge; and genital warts. Around 90% of  STIs 
do not show any symptoms [14]. Study shows that people 
often have self-conscious emotions, such as shame, guilt, and 
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embarrassment, when they seek information or discuss STI 
testing, especially between young people. This discomfort 
can prevent them from accessing healthcare facilities and 
requesting testing and treatment, which can have undesirable 
consequences on their health. Several of  the triggers for 
these self-conscious emotions have been recognized as 
reasons why people who think they have STIs do not seek 
testing. These triggers include feeling ashamed of  having 
sex without protection, telling friends or a partner, thinking 
about being tested, going to STI clinics and waiting in the 
waiting area, having unpleasant experiences with healthcare 
workers, receiving a positive result from an STI test, having 
to inform sexual partners about a positive diagnosis, and 
seeking treatment within healthcare settings. Some people 
try to avoid embarrassment by going to a pharmacy that they 
do not usually visit for treatment [15].

Recent political, socioeconomic, and cultural conditions in 
Iraq influence the inadequate profile of  STIs. These conditions 
indicate factors that facilitate the enhanced transmission 
of  STIs and the phenomenon of  underreporting. War, 
displacement, poverty, unemployment, and family disruptions 
have all played a role in the spread of  STIs and the lack of  
reporting. In addition, more access to media like TV, cell 
phones, and the Internet may also encourage more open 
attitudes toward sex among many young Iraqis. The period of  
university education in Iraq also signifies a return to mixed-
gender education after 6 years of  segregation during middle 
and high school, which may lead to more high-risk sexual 
behavior [16]. According to Lebni et al. (2021), sex work 
occurs for various reasons, including economic hardship, 
marital breakdown, immigration, and drug use, as well as 
familial instability, societal pressure, consumerism, social 
insecurity, and personality factors such as meekness and 
inefficiency [17].

STIs remain a significant public health concern worldwide  
[18]. In conservative regions such as Iraq and the Kurdistan 
Region, cultural stigma and privacy concerns often stop 
people from getting tested at clinics. Home-based STI test 
kits could provide a more private and acceptable option. 
This pilot study aimed to evaluate the agreement between 
homebased rapid STI tests and standard laboratory 
diagnostics for chlamydia, gonorrhea and trichomoniasis 
among individuals in a culturally conservative population, to 
evaluate the feasibility and cultural acceptability of  home-
based STI testing, to explore participant-reported barriers 
to clinic-based testing, and to provide foundational data 
for expanded studies in similar sociocultural settings as well 
as assess the availability of  these kits in local laboratories, 

pharmacies, and hospitals. The goal is to determine whether 
increased access to home testing can support individuals who 
experience self-consciousness in clinical settings, thereby 
helping to reduce the undetected spread and progression of  
STIs in the community.

To the best of  our knowledge, this is the first research in 
the Kurdistan Region that specifically tests the accuracy of  
home-based rapid tests in the diagnosis of  CT, NG, and TV 
directly against conventional hospital-based diagnostics. The 
evidence presented in this region is innovative and specifically 
applicable due to the fact that current information regarding 
the low- and middle-income environments is limited, and 
most of  the previous studies have focused on the high-
income nations. Through this gap, our research provides 
new insights into the feasibility of  implementing home-based 
STI testing in a conservative cultural setting where stigmas 
and lack of  access to healthcare usually delay diagnosis and 
treatment. We hypothesized that home-based rapid antigen 
tests for CT, NG, and TV would demonstrate high diagnostic 
agreement with standard laboratory-based NAATs and 
could, therefore, serve as a feasible complementary screening 
approach in culturally conservative settings.

2. METHODS AND MATERIALS

A pilot cross-sectional study was conducted with 33 individuals 
aged 21–49 years (nine males, 24 females). The study included 
20 sexually active community participants (Participants 1–20) 
and 13 hospital-referred patients (Patients 1–13) suspected of  
having STIs by their physicians. Demographic data, including 
sex and age range, were collected for all individuals. Table 1 
summarizes the baseline demographic characteristics of  
patients and community participants. All individuals reported 
inconsistent use of  protective measures.

For clarity, hospital-referred symptomatic individuals 
are referred to as “patients,” whereas community-based 
asymptomatic individuals are referred to as “participants.” 
When both groups are discussed collectively, the term 
“individuals” is used throughout this manuscript.

Each individual underwent both a home-based rapid test 
kit for detection of  CT, NG, and TV (Home Health UK), 
and a standard laboratory diagnostic (NAAT) using the 
Hologic Aptima Combo 2 Assay for detection CT/NG 
and the Aptima TV Assay for detection of  TV. To ensure 
consistency, each individual (male and female) provided 
three swabs during the same clinical appointment for the 
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rapid home-based test (one each for CT, NG, and TV). In 
addition, all female individuals provided two extra vaginal 
swabs for NAAT (CT/NG and TV detection), while all male 
individuals provided a first-catch urine specimen, which was 
divided into two aliquots: One for CT/NG and the other 
for TV detection.

2.1. Participant Selection
Individuals were enrolled based on their willingness to 
provide informed consent. Inclusion criteria: Age ≥18 years, 
sexually active within the past 6 months, and willingness to 
perform both home- and hospital-based STI tests. Exclusion 
criteria: Refusal to provide consent, use of  STI treatment 
within the previous 30 days, and inability to complete both 
tests.

Hospital-referred patients were included if  they presented 
with clinical signs and symptoms suggestive of  STIs 
(e.g., vaginal discharge, dysuria, pelvic pain, or urethritis) 
and were therefore categorized as symptomatic. In contrast, 
community participants were recruited as part of  the 
screening arm of  the study, reported no symptoms at the 
time of  sampling, and were categorized as asymptomatic.

2.2. Home-Based Rapid Testing
2.2.1. CT
Testing was conducted using the Chlamydia Rapid Test 
Cassette (Swab/Urine), REF: ICH-502 (ALLTEST Biotech 
Co., Ltd., Hangzhou, China), a qualitative lateral flow 
immunoassay for the detection of  CT antigen in cervical, 
vaginal, urethral swabs, or urine. Female individuals provided 
vaginal or endocervical swabs, while male individuals provided 
urethral swabs, following the manufacturer’s instructions. 
Male individuals were asked to avoid urination for at least 1 h 
before collection to ensure sufficient antigen concentration. 
Swabs were rotated gently at the collection site and held 
for ~15 s. For extraction, 5 drops (~300 µL) of  Reagent 
1 were added to the extraction tube, followed by insertion 
and rotation of  the swab (10–15 times) and incubation for 
2 min. Then, 6 drops (~250 µL) of  Reagent 2 were added, 

and the swab was rotated again until the solution cleared with 
a slight green or blue tint. If  the swab contained blood, the 
solution appeared yellow or brown. After 1 min, the swab was 
removed, and the liquid was retained by squeezing the tube. 
A dropper tip was attached, and 3 drops (~100 µL) of  the 
processed specimen were applied to the cassette. Results were 
read after 10 min but not beyond 20 min. A visible control 
(C) and test (T) line indicated a positive result; a control line 
only indicated a negative result. Tests were invalid if  the 
control line did not appear.

2.2.2. NG
Testing was conducted using the Gonorrhea Rapid Test 
Cassette (Swab), REF: ICG-502 (ALLTEST Biotech 
Co., Ltd., Hangzhou, China), a qualitative lateral flow 
immunoassay for NG antigen detection in cervical, vaginal, 
or urethral swabs. The procedure was identical to that for 
CT, except that 8 drops (~320 µL) of  Reagent 1 and 5 drops 
(~200 µL) of  Reagent 2 were used. Results were interpreted 
at 10 min but not beyond 30 min.

2.2.3. TV
Testing was performed using the TV Rapid Test Cassette 
(Vaginal Swab), REF: ITV-502 (Acro Biotech, Inc., Rancho 
Cucamonga, CA, USA), a qualitative immune-chromatographic 
assay for TV antigen detection in vaginal swabs. Only vaginal 
swabs were collected, as validated by the manufacturer. 
Extraction involved 10 drops (~560 µL) of  buffer, with the 
swab rotated ≥10 times and soaked for 1 min. Three drops 
(~100 µL) of  the extracted specimen were applied to the 
cassette. Results were read at 15 min but not after 20 min.

2.3. NAAT
2.3.1. Aptima combo 2 assay for CT and NG
The Aptima Combo 2 Assay (Hologic Inc., San Diego, 
CA, USA) is a NAAT that uses target capture and rRNA 
amplification for qualitative detection and differentiation 
of  CT and NG.

Vaginal swab collection (females): Specimens were collected 

TABLE 1: Baseline characteristics of the enrolled individuals
Group ID (s) Number Sex Age range (years) Symptom Status
Patients 1–7, 9 8 Female 21–45 Symptomatic

8, 10–13 5 Male 23–46 Symptomatic
Participants 1–8, 12–19 16 Female 22–49 Asymptomatic

9–11, 20 4 Male 24–47 Asymptomatic
Total — 33 — 21–49 13 Symptomatic, 20 Asymptomatic

IDs indicate participant numbering used in the study; ranges represent consecutive IDs. For clarity, participants and patients with identical diagnostic outcomes have been grouped 
together in this table. Total sample size=33 (13 patients, 20 participants)
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using the Aptima vaginal swab specimen collection kit 
(Hologic) per manufacturer guidelines. Briefly, the swab 
was inserted ~5 cm beyond the introitus, rotated gently for 
10–30 s, and withdrawn without touching external skin. The 
swab was placed into the transport tube, the shaft broken, 
and the cap closed. Specimens were maintained at 2–30°C 
and examined within 60 days.

Urine collection (male individuals): First-catch urine was 
collected using the Aptima urine specimen collection kit 
(Hologic). Male individuals were asked to avoid urination for 
at least 1 h before collection. Approximately 20–30 mL of  
the initial urine stream was collected without preservatives. 
From there, 2  mL was transferred into the Aptima urine 
transport tube using the provided pipette. Specimens were 
stored/transported at 2–30°C and analyzed within 30 days. If  
initially stored in the primary container, urine was transferred 
into the transport tube within 24 h.

Processed swabs and urine were analyzed using the Panther 
System (Hologic), an automated NAAT platform that 
utilizes target capture, TMA, and DKA technologies to 
streamline specimen processing, amplify target rRNA, and 
detect amplicons, respectively, with high sensitivity and 
specificity. Results were reported as positive, negative, or 
invalid according to manufacturer guidelines.

2.3.2. Aptima TV assay
Vaginal swabs were collected as described above using the 
Aptima vaginal swab specimen collection kit (Hologic). 
Processed swabs were analyzed using Aptima TV Assay 
on the Panther System, which applies TMA and HPA 
technologies for the detection of  TV rRNA. Results were 
automatically classified as positive, negative, or invalid 
according to manufacturer guidelines.

2.4. Statistical Analysis
We evaluated diagnostic performance using 2 × 2 contingency 
tables, categorizing results as true positives (TP), true 
negatives (TN), false positives (FP), and false negatives 
(FN). Sensitivity, specificity, positive predictive value 
(PPV), negative predictive value (NPV), and Cohen’s kappa 
coefficient (κ) were calculated. Fisher’s exact test (two-tailed) 
was used to assess agreement between home-based and 
laboratory-based tests. P < 0.05 was considered statistically 
significant [19]–[23].

2.5. Ethical Considerations
The study protocol was reviewed and approved by the 
Ethics Committee of  Sulaimani Polytechnic University. 

All participants provided informed consent and were 
assured of  anonymity and confidentiality. Furthermore, 
recruitment and communication were adapted to respect 
cultural sensitivities.

3. RESULTS

3.1. Baseline Demographics or Characteristics
The study population comprised 33 individuals: 13 hospital-
referred patients and 20 community participants. Among the 
patients, eight were females aged 21–45 years and five were 
males aged 23–46  years. Among community participants, 
16 were females aged 22–49 years and four were males aged 
24–47  years. Notably, all hospital-referred patients were 
symptomatic, whereas all community participants were 
asymptomatic, as summarized in Table 1.

Following demographic assessment, all collected specimens 
were analyzed using both home-based rapid diagnostic tests 
and standard hospital-based laboratory methods. The main 
outcomes included diagnostic agreement, sensitivity, and 
specificity for CT, NG, and TV. The results are presented 
in detail below, with comparisons drawn between patient-
collected and hospital-performed testing.

All eligible specimens were successfully analyzed using both 
home-based rapid tests and the hospital-based NAATs. No 
rapid test or NAAT results were invalid, inconclusive, or 
missing for the specimens included in the final analysis.

As summarized in Table 2, among the 33 individuals tested 
for CT, three tested positive by both the home-based and 
hospital-standard tests (Patients 3, 7; Participant 15), while 
the remaining 30 individuals were negative on both platforms. 
There were no discordant results between the two testing 
methods. This complete concordance indicates a 100% 
agreement between the home-based and hospital-standard 
diagnostic tests for CT in this study sample.

TABLE 2: Diagnostic test results for 33 individuals 
comparing home‑based and hospital‑standard STI 
testing for Chlamydia trachomatis
ID (s) Home‑based 

STI test
Hospital‑standard 
STI test

Patient 1–2, 4–6, 8–13a Negative Negative
Patient 3,7b Positive Positive
Participant 1–14,16–20a Negative Negative
Participant 15b Positive Positive

aFor clarity, participants and patients with identical test results have been grouped 
together in this table. bFemales individual. STI: Sexually transmitted infections
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Table 3 presents the 2 × 2 contingency table comparing the 
home-based STI test with the hospital-standard laboratory 
test for CT. Among the 33 individuals tested, three tested 
positive on both platforms; (TP = 3) (Patient number 3, 7, 
and Participant 15), and TN was 30, with no FPs (FP = 0) or 
FNs (FN = 0). This results in perfect diagnostic agreement 
between the two methods.

As shown in Table  4, the home-based test for CT 
demonstrated excellent diagnostic performance when 
compared with the hospital-standard reference test. Of  the 
33 individuals, three tested positive and 30 tested negative 
in both testing methods. This finding offered a sensitivity 
of  100% and a specificity of  100%, indicating that the 
home test correctly detected all positive and negative cases. 
Both the PPV and NPV were also 100%, showing perfect 
agreement between the test results. The overall diagnostic 
accuracy was 100%. Moreover, Cohen’s Kappa coefficient 
(κ) was 1.00, indicating perfect agreement between the 
outcomes of  both tests. These findings suggest that the 
home-based testing approach performed ideally in this 
sample and may be a highly reliable alternative for CT 
screening under similar conditions. The association between 

home-based and hospital-standard test results for CT was 
very statistically significant (P = 0.0002, Fisher’s Exact Test, 
two-tailed).

Table  5 summarizes the results of  home-based versus 
hospital-standard STI testing of  NG among 33 individuals. 
To enhance clarity and brevity, individuals with identical 
test outcomes have been grouped. Among 33 individuals, 
30 tested negative on both platforms, two tested positive on 
both tests (Patient 9 and Participant 5), and one (Participant 9) 
showed a false-positive result on the home-based test. No 
FNs were observed.

Table 6 summarizes the diagnostic accuracy of  the home-
based STI tests compared with hospital-standard laboratory 
STI results, which categorize test outcomes in the Table 5 
datasets. Among 33 individuals, TP = 2 (Patient number 9 
and Participant 5), FP = 1 (Participant 9), TN = 30, and 
there were no FNs (FN = 0), indicating that all hospital-
confirmed positive cases were accurately detected by the 
home-based test.

As shown in Table  7, the home-based rapid STI test for 
NG demonstrated excellent diagnostic performance: 
sensitivity  =  100%, and NPV = 100%, meaning all true 

TABLE 4: Diagnostic performance metrics 
for home‑based STI testing for Chlamydia 
trachomatis
Metric Formula Result (%)
Sensitivity TP/(TP+FN)=3/(3+0) 100
Specificity TN/(TN+FP)=30/(30+0) 100
PPV TP/(TP+FP)=3/(3+0) 100
NPV TN/(TN+FN)=30/(30+0) 100
Accuracy (TP+TN)/Total=(3+30)/33 100
Cohen’s kappa (κ)a (Po–Pe)/(1–Pe)= 1.00

aCohen’s Kappa (κ)=(Po–Pe)/(1–Pe), where Po=observed agreement, Pe=expected 
agreement. Po (observed agreement)=(TP+TN)/N=(3+30)/33=33/33=1. Pe (expected 
agreement)=[(TP+FP)/N×(TP+FN)/N]+[(FN+TN)/N×(FP+TN)/N]. Pe=[(3+0)/33×(3+0)/33]+
[(0+30)/33×(0+30)/33]=0.834. Cohen’s Kappa (κ)=(1−0.834)/(1−0.834)=1.00. STI: Sexually 
transmitted infections, TP: True positives, TN: True negatives, FN: False negatives, 
FP: False positives, NPV: Negative predictive value, PPV: Positive predictive value

TABLE 5: Diagnostic test results for 33 individuals 
comparing home‑based and hospital‑standard STI 
testing of Neisseria gonorrhoeae
ID Home‑based 

STI test
Hospital‑standard 
STI test

Patient 1–8, 10–13a Negative Negative
Patient 9b Positive Positive
Participant 1–4, 6–8, 10–20a Negative Negative
Participant 5b Positive Positive
Participant 9c Positive Negative

aFor clarity, participants and patients with identical test results have been grouped 
together in this table. bFemales individual. cMales individual. STI: Sexually transmitted 
infections

TABLE 6: Diagnostic agreement between 
home‑based STI tests and hospital‑standard 
laboratory STI tests of Neisseria gonorrhoeae 
(contingency table)

Hospital 
test positive

Hospital test 
negative

Total

Home test positive 2 (TP) 1 (FP) 3
Home test negative 0 (FN) 30 (TN) 30
Total 2 31 33

STI: Sexually transmitted infections, TP: True positives, TN: True negatives, FN: False 
negatives, FP: False positives

TABLE 3: Diagnostic agreement between 
home‑based STI tests and hospital‑standard 
laboratory STI tests of Chlamydia trachomatis 
(2×2 contingency table)

Hospital 
test positive

Hospital test 
negative

Total

Home test positive 3 (TP) 0 (FP) 3
Home test negative 0 (FN) 30 (TN) 30
Total 3 30 33

STI: Sexually transmitted infections, TP: True positives, TN: True negatives, FN: False 
negatives, FP: False positives
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infections were correctly identified, and no cases were 
missed. Specificity = 96.8%, indicating that nearly all TNs 
were accurately classified. PPV = 66.7%, slightly reduced 
due to one false-positive result (Participant 9). In general, 
the accuracy of  the diagnosis was 97%. (κ) was calculated 
to be 0.786, which indicates a substantial agreement in the 
results of  the two testing procedures. Such findings suggest 
that home-based test exhibits greater diagnostics in detecting 
NG, and with high agreement compared to the standard 
hospital technique. However, occasional FPs may occur and 
should be considered when interpreting individual test results. 
The association between home-based and hospital-standard 
test results for NG was statistically significant (P = 0.0057, 
Fisher’s Exact Test, two-tailed).

Table 8 presents the diagnostic outcomes of  home-based 
versus hospital-standard STI testing for TV. Among 
the 24 individuals (females only) tested, 22 yielded 
concordant negative results in both methods. One participant 
(Participant 3) tested positive with both methods, while 
another participant (Participant 12) tested positive only by 
the home-based test but negative by the hospital-standard 
test, representing a discordant result.

The contingency table for TV (Table  9) summarizes the 
diagnostic agreement between home-based and hospital-
standard tests. Of  the 24 samples (females only), there was 
one TP, one FP, no FN, and 22 TN, indicating a high level 
of  agreement between the two methods with only a single 
discordant result.

Table 10 shows the diagnostic performance metrics of  the 
home-based assay compared with the hospital-standard 
method as a reference. The sensitivity was 100%, indicating 
that all hospital-confirmed positives were detected by the 
home-based test. Specificity was 95.7%, due to one false-
positive result. The PPV was 50.0%, reflecting the low 
prevalence of  confirmed positives in this cohort, while the 
NPV was 100%, indicating that all negative home-based test 
results were reliable. The accuracy was still high at 95.8%, 
and κ = 0.65 that showed substantial agreement between 
the two testing methods, consistent with the high overall 
agreement.

Statistical analysis with Fisher’s exact test (two-tailed) 
showed p-value of  0.083, representing no statistically 
significant difference between the home-based and 
hospital-standard assays for detecting TV within this study 
group.

TABLE 7: Diagnostic performance metrics for 
home‑based STI testing for Neisseria gonorrhoeae
Metric Formula Result 

(%)
Sensitivity TP/(TP+FN)=2/(2+0) 100
Specificity TN/(TN+FP)=30/(30+1) 96.8
PPV TP/(TP+FP)=2/(2+1) 66.7
NPV TN/(TN+FN)=30/(30+0) 100
Accuracy (TP+TN)/total=(2+30)/33 97
Cohen’s 
kappa (κ)

(Po–Pe)/(1–Pe)=(0.970–0.860)/(1–0.860) ≈ 0.786a

a0.786 (Substantial Agreement) based on standard interpretation. STI: Sexually 
transmitted infections, NPV: Negative predictive value, PPV: Positive predictive value, 
TP: True positives, TN: True negatives, FN: False negatives, FP: False positives

TABLE 8: Diagnostic test results for 24 individuals 
(females only) comparing home‑based and 
hospital‑standard STI testing for Trichomonas 
vaginalis
ID (s) Home‑based 

STI test
Hospital‑standard 
STI test

Patient 1–7, 9a Negative Negative
Participant 1–2, 4–8, 13–19a Negative Negative
Participant 3 Positive Positive
Participant 12 Positive Negative

aFor clarity, participants and patients with identical test results have been grouped 
together in this table. STI: Sexually transmitted infections

TABLE 9: Diagnostic agreement between 
home‑based STI tests and hospital‑standard 
laboratory STI tests of Trichomonas vaginalis (2×2 
contingency table)

Hospital test 
positive

Hospital test 
negative

Total

Home test positive 1 (TP) 1 (FP) 2
Home test negative 0 (FN) 22 (TN) 22
Total 1 23 24

STI: Sexually transmitted infections, TP: True positives, TN: True negatives, FN: False 
negatives, FP: False positives

TABLE 10: Diagnostic performance metrics of 
home‑based STI testing for Trichomonas vaginalis
Metric Formula Result (%)
Sensitivity TP/(TP+FN)=1/(1+0) 100
Specificity TN/(TN+FP)=22/(22+1) 95.7
PPV TP/(TP+FP)=1/(1+1) 50.0
NPV TN/(TN+FN)=22/(22+0) 100
Accuracy (TP+TN)/Total=(1+22)/24 95.8
Cohen’s 
kappa (κ)

(Po–Pe)/(1–Pe)=(0.958–0.881)/
(1–0.881)=0.65

0.65a

a0.65 (Substantial Agreement) based on standard interpretation. STI: Sexually 
transmitted infections, NPV: Negative predictive value, PPV: Positive predictive value, 
TP: True positives, TN: True negatives, FN: False negatives, FP: False positives
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4. DISCUSSION

Screening for STIs is essential because most CT, NG, and 
TV infections are without symptoms and therefore often 
remain undiagnosed or untreated. If  left untreated, these 
infections can result in serious complications. In women, it 
develops into PID, tubal infertility, ectopic pregnancy, and 
chronic pelvic pain, whereas in men, it may develop into 
epididymitis [3], [24]. These clinical implications emphasize 
the need to increase the availability and acceptability of  
diagnostic options, especially in areas where cultural traditions 
and access to healthcare restrict prompt diagnosis and 
treatment. The social, economic, and biological factors make 
women at greater risk of  STIs than men. In addition, self-
reporting behavior plays a significant role in the prevention 
and management of  STIs [25].

The results of  this study suggest that home-based rapid 
diagnostic tests may serve as a promising alternative 
to hospital-based standard STI screening in culturally 
conservative areas, such as in Iraq and the Kurdistan Region. 
Sample collection procedures followed recommended 
guidelines to ensure methodological accuracy. Evidence 
from prior studies suggests that self-collected or home-
based specimens can yield diagnostic accuracy comparable 
to clinician-collected samples, particularly for detecting CT, 
NG, and TV [26]–[30], which reinforces the validity of  our 
approach. Ideal urogenital specimen types for screening 
CT, NG, and TV using NAATs are first-catch urine 
specimen for men and vaginal swabs for women. NAATs 
for TV have not received FDA clearance for application in 
men [31]. Even a majority of  women, about 75%, prefer 
home sampling due to convenience and privacy according 
studies report [26].

Although estimating prevalence was not the primary 
objective of  this pilot study, CT was detected in 
3/33 (9.1%), NG in 2/33 (6.1%), and TV in 1/24 (4.2%) 
female individuals, as TV testing was performed only in 
females. These figures are consistent with, though slightly 
lower than, previously reported Iraqi prevalence rates. For 
example, Ghaima (2022) found rates of  14.8% for CT and 
7.4% for NG among symptomatic patients in Baghdad [32], 
while [33] found an NG incidence of  8.97% among adult 
males presenting with urethritis in Erbil. In addition, regional 
data on TV prevalence support our findings. In Duhok 
(Kurdistan region), Ismael (2024) reported a 6.0% positivity 
rate for TV among 400 symptomatic women based on direct 
smear microscopy [34]. In Duhok city, Iraq the rate of  TV 
was 9% among women based on wet-mount microscopic 

examination of  vaginal swab [35]. And in the world, the 
most recent prevalence estimates of  trichomoniasis in 
women was 5.3% [12]. These comparisons indicate that 
home-based testing can identify infection rates similar to 
those from clinic-based surveillance, even across diverse 
study populations. Our study population included both 
symptomatic and asymptomatic individuals, highlighting 
the challenge of  diagnosing both overt and silent infections. 
Detection of  infections in asymptomatic individuals who 
do not have any symptoms emphasizes the importance of  
screening, as many STIs do not show any symptoms but still 
contribute to transmission and long-term complications.

The assessment of  the home-based test for CT 
demonstrated highly accurate diagnostic efficacy in 
comparison to the hospital reference method. Both 
methods consistently identified all 3 positive and 30 
negative cases, yielding 100% sensitivity, specificity, PPV, 
NPV, and overall accuracy [36]. The κ value of  1.00 also 
showed that the two diagnostic methods were completely 
in agreement. The relationship between the test results was 
also highly significant (Fisher’s Exact Test, P = 0.0002). 
These results emphasize the possibility of  using home-
based testing to address cultural and logistical obstacles 
to clinic-based STI screening. Home-based approaches 
have the potential to enhance testing among individuals 
who do not want to get tested in in-person care due to 
concerns about judgment, privacy, or cultural restrictions. 
Our findings are consistent with [37], who reported that 
although NAATs are the gold standard, well-validated 
home-based rapid tests or antigen-based point-of-care tests 
(POCTs) can offer robust initial screening performance, 
especially in resource-constrained settings [37], which 
mentioned that CT home-based rapid tests are still useful 
in clinical practice, even though they are less sensitive than 
NAATs because they are cheap, simple to use, visually 
interpretable, and provide quick results. They also meet the 
ASSURED (affordable, sensitive, specific, user-friendly, 
rapid, robust, equipment-free, and deliverable to end-
users) criteria for POCTs.

Many studies have found that people are generally 
comfortable using self-testing methods. According to [38], 
self-testing for chlamydia is widely accepted, and once 
diagnosed, the disease can be treated successfully. Both 
NAATs and immunoassays have considerably improved 
CT diagnosis. NAATs offer high sensitivity and specificity, 
but their higher cost and technical complexity limit their 
use in low-resource settings or in developing countries [39]. 
The CDC also recommends the same for NAATs, which 
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are used to detect CT and NG by amplifying target-specific 
nucleic acids [40]. Compared to NAATs, immunoassays are 
less expensive and less complicated than NAATs, but their 
historically lower sensitivity has limited their use as rapid 
tests. However, new, more sensitive immunoassay systems 
may help close this gap and expand their role in POCT 
settings [39], [41].

In the case of  NG, the home-based test showed strong 
diagnostic performance compared to the hospital reference 
method. “Both laboratory-confirmed infections (true 
infections) were correctly identified (sensitivity = 100%), 
and all negatives were accurately detected (NPV = 100%). 
Specificity was slightly lower at 96.8% due to one false-
positive result, which reduced the PPV to 66.7% and 
resulted in κ = 0.786, indicating substantial agreement 
between methods [36]. The relationship between home-
based and hospital-standard results was statistically 
significant (Fisher’s Exact Test, P = 0.0057). These results 
support the reliability of  home-based NG testing, but the 
occasional FP illustrates the importance of  confirmatory 
testing, especially in low-prevalence populations where 
predictive values are more affected. Peters et al. (2024) 
reported similar concerns, showing that non-molecular 
antigen detection methods, such as lateral flow assays 
(LFAs), offer cost-effective NG detection with a sensitivity 
of  91.7–96.1% and a specificity of  96.3–97.2% [42]. 
With such innovations, they are an influential addition to 
molecular diagnostics in terms of  clinical management 
optimization and reducing unnecessary antibiotic use, 
particularly in resource-limited areas where testing with 
laboratory-based methods is unavailable. Whereas, in well-
resourced settings, molecular diagnostics are preferable, 
their price and infrastructural requirements restrict 
their use in the lower-income areas, and thus, low-cost 
POCTs ought to be a national health concern. Although 
molecular diagnostics are the best choice in places with 
well-resourced settings, they are expensive and require too 
much infrastructure to be used in lower-income regions. 
This shows that making POCTs affordable should be a 
public health priority.

The home-based TV test demonstrated strong diagnostic 
performance, with 100% sensitivity, 95.7% specificity, 
100% NPV, and 95.8% overall accuracy. Cohen’s kappa 
coefficient (κ = 0.65) showed substantial agreement. The 
optimal sensitivity and NPV support high confidence in 
negative results from the home-based test, confirming the 
test’s reliability as a screening tool for diseases. The lower 
PPV (50%) reflects the low prevalence within this cohort, 

which can disproportionately affect predictive value when 
even a single FP occurs [36]. Similar findings have been 
reported for the FDA-approved OSOM test, which is a 
rapid immunochromatographic capillary-flow enzyme 
immunoassay used to detect vaginal TV antigen. The 
OSOM test is easy to interpret, simple, does not require any 
special instruments, and provides results within 10–15 min. 
Compared to NAATs, it is 83 to 86% accurate and sensitive 
in women. However, its performance in men is lower due 
to reduced sensitivity [43], [44]. Self-administered testing is 
highly feasible and acceptable, with over 90% of  women 
willing to use these tests and achieving >99% accuracy in 
both execution and interpretation [43]. These results show 
that the one discrepancy in our study points to the need for 
confirmatory testing of  positive home-based results, which 
aligns with standard STI diagnostic recommendations. 
However, due to its high sensitivity and strong concordance 
with hospital-based testing, home-based TV screening could 
significantly contribute to reducing undiagnosed infections, 
especially in situations where privacy concerns, stigma, or 
limited clinical access are barriers. Our findings confirm prior 
evidence that robust concordance between home-based and 
conventional tests facilitates their incorporation into public 
health initiatives.

The FDA’s approval of  over-the-counter STI kits highlights 
the viability of  reliable self-testing. However, it is still 
important to make affordable at-home screening more 
widely available to meet CDC standards and reduce STI 
rates. In line with this, Graseck et al. (2010) demonstrated that 
home-based CT/NG testing has diagnostic accuracy similar 
to that of  clinic-based screening in these populations [26]. 
Similarly, other studies indicate that home-based testing is 
a valuable complement, especially where stigma, privacy 
concerns, or limited healthcare access restrict clinic-based 
screening [24], [40], [45]. Likewise, Cook et al. (2007) reported 
that home screening tests are practicable, with sensitivities 
of  over 90% and specificities of  over 99% for CT and NG 
detection, while also addressing barriers such as privacy 
concerns, embarrassment, and difficulty reaching a healthcare 
facility [46].

Studies in Brazil and South Africa show that self-
performed rapid antigen tests for TV (e.g., OSOM) have 
high specificity (99%) and moderate sensitivity (77%) 
compared with PCR [47], paralleling the performance of  
CT and NG. These findings support the reliability and 
public health value of  home-based testing for multiple 
STIs and reinforce the feasibility of  incorporating TV 
testing into home-based screening strategies. Our results 
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are consistent with evidence that strong agreement 
between home-based and standard tests makes them 
a valuable complementary tool, especially in limited 
healthcare access areas with privacy concerns [40].

Finally, POCTs for STIs support rapid diagnosis and 
treatment, reduce the number of  people who do not follow 
up, and improve STI control in places with limited resources. 
This advantage is particularly important for countries with 
low or middle incomes, where syndromic management often 
fails to detect asymptomatic infections [48] Home-based 
testing is also expected to be much less expensive than clinic 
tests, which require dedicated facilities, sterile materials, and 
qualified clinicians [46]. Patients can self-administer rapid 
home tests, increasing accessibility and enabling earlier, more 
effective disease identification.

In light of  these findings, home-based rapid diagnostic tests 
for CT, NG, and TV may serve as effective diagnostic or 
preliminary screening methods, particularly in communities 
experiencing stigma, restricted healthcare access, or privacy 
concerns. When presented with clear instructions for using 
appropriate confirmatory testing pathways, validated home-
based tests are considered a useful and reliable choice for 
both clinical and non-clinical uses.

4.1. Limitations
There are some limitations with this study. The relatively 
small sample size (n = 33), which is appropriate for a 
pilot study, limits the statistical power and generalizability 
of  the findings. Larger multi-center studies are required 
to validate these preliminary observations across more 
diverse populations. There was no follow-up testing; 
therefore, we could not see if  the results were repeatable 
or if  new infections were found over time. Only one rapid 
home-based test was evaluated, and comparisons with 
other assays or molecular techniques were not included. 
Individuals were selected from a particular geographic 
region, which may limit the applicability of  results to other 
populations in Iraq or internationally. These limitations 
highlight the need for larger, multi-center studies with 
NAATs validation and follow-up testing to confirm and 
expand these findings.

5. CONCLUSION

This pilot study shows that home-based rapid tests for 
CT, NG, and TV are as effective as hospital-based testing, 
even in conservative settings such as the Kurdistan 

Region. Using these tests at home helps individuals 
navigate barriers including stigma, confidentiality issues, 
and restricted healthcare access, providing an effective 
option for early detection and treatment. Positive results 
still need to be confirmed to avoid false diagnoses. 
According to our knowledge, this is the first study in 
the region to directly compare the performance of  self-
administered tests with standard hospital testing, providing 
region-specific evidence of  their diagnostic accuracy and 
practical applicability. These findings suggest that validated 
self-tests can be integrated into screening programs in 
culturally conservative, low-resource settings, provided 
that confirmatory and regulatory measures are in place. 
Further research with larger, more diverse cohorts and the 
inclusion of  viral STIs will improve generalizability. Digital 
health tools, including mobile reporting and telehealth, 
could further increase accessibility and support follow-up 
in the region.
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